The use of complementary and alternative medicine (CAM) treatments in the United States is substantial, especially among those with chronic medical problems, such as cancer. 1 Eisenberg et al. 2 published the first national survey on the use of CAM in 1993, which revealed that one in three respondents had used an unconventional or CAM treatment in the previous year. Follow-up studies have confirmed CAM use rates at least that high, 3·4 and most studies suggest that people use these treatments in addition to conventional medical care. Studies further suggest that people tend not to disclose their use of CAM treatments to their conventional physicians, with many reporting that they perceived their doctors as unreceptive to the issue. "One possible explanation for the patient-physician communication gap on this topic is the limited information most physicians have about CAM, especially given its historical absence as a covered subject in conventional Western medical training. In addition, despite a recent surge in interest in CAM from the medical community, such as the emergence of "Integrative Medicine" programs at many universities, 5 there are currently limited scientific data on the topic. In response to the documented need for more research, the National Institutes of Health (NIH) recently developed a National Center for Complementary and Alternative Medicine (NCCAM), which is charged with developing and funding CAM research.
There are thousands of CAM modalities and treatments, many of which have been used by cancer patients, either as a complement to conventional cancer treatments, or in some cases, as an alternative to conventional care. The focus of this article is the former, with an emphasis on reviewing some CAM treatments that may potentially complement standard care in cancer survivors and those with chronic cancer-related illnesses. The treatments chosen are those that have at least some supportive studies or encouraging preliminary data. The goal is to provide physicians who treat cancer patients with an overview of a few modalities that might be used in conjunction with standard conventional care to enhance comfort and quality of life, and to help bridge the communication gap that arises between patients and physicians when CAM is a consideration.
The three general categories of complementary modalities discussed are: (1) traditional Chinese medicine (TCM) treatments, including acupuncture and qigong; (2) mind-body medicine treatments, including meditation and hypnosis; and (3) therapeutic massage.
Traditional Chinese Medicine Treatments Theoretical Framework
TCM is a system of health that can be traced back more than 4,000 years. It regards health as a relative balance between the individual and the outside environment. 6 Specifically, everything in life is composed of the five elements-earth, wood, metal, water, and fire-and the energetic structure of all living things is a confluence of these five elements. Qi (also spelled "ch'i") refers to a type of raw energy or life force that flows in living things in characteristic patterns and channels referred to as "meridians, "which all correspond to one of the five elements. Everything in this system of health has an energetic connotation. For example, the word "liver" describes not only an anatomic entity, but also, and perhaps more importantly, an energetic center of one element (wood) that is connected with all other parts/elements of the mind-body system. Physical and emotional illness is conceptualized in terms of improper flow of qi, such as "blocked" qi through a particular meridian channel.
The state of qi along the meridians is described in terms of "yin and yang," which represent the qualitative poles of the energy circuits, such as heat and cold or stimulating and calming. A goal of TCM treatments is to achieve yin and yang balance of the meridians. A blocked meridian energy circuit will result in improper flow and an energetic imbalance towards a state of too much yin or yang. According to this system, when there is emotional overwhelm or physical distress from environmental challenges or poor lifestyle, qi can become stagnated or blocked in a given circuit, causing any number of symptoms from nausea and anxiety to pain and organ dysfunction, as well as increased susceptibility to pathogens.
Acupuncture (including acupressure and electro-acupuncture)
Acupuncture is one of the main treatment modalities of TCM. In the classic TCM model, proper use of acupuncture is based on an accurate evaluation of the meridians, which is done by palpating the pattern and characteristics of the wrist pulses and by assessing the physical manifestations of the meridians. That is, meridian imbalances are associated with characteristic physical symptoms; for example, dry skin corresponds to the metal element meridians; and joint pains correspond to wood element meridians. Next, the acupuncturist identifies points along the body's surface that correspond to a targeted meridian. Presumably "insertion of a fine needle at these points manipulates and rebalances the flow of qi. Alternatives to using needles include applying sustained manual pressure using a finger, called acupressure, or using electrical devices to stimulate the acupuncture points.
Whether or not the theory adequately explains the treatment effect, acupuncture has been associated with a number of health benefits to cancer patients. For example, a NIH Consensus Panel concluded that there is d ear evidence supporting the efficacy of acupuncture in the control of chemotherapy-related nausea and vomiting.
7 More specifically, six randomized controlled clinical trials support targeting a particular point on the proximal aspect of the wrist, P6, either alone or in conjunction with stimulation at ST36 (another point on the lower leg), as an effective adjunct to standard antiemetic rnedication. [8] [9] [10] [11] [12] [13] These findings are consistent with a larger body of data supporting the efficacy of various methods of P6 stimulation in the control of postoperative nausea and vomiting.
14 In a recent multicenter clinical trial, 739 patients treated with standard antiemetics for the relief of chemotherapy-induced nausea and vomiting were randomly assigned to either: (1) acupressure bands (which apply steady pressure to an acupuncture point on the inside of the wrist), (2) acustimulation bands (which give a mild electrical pulse to the same point), or (3) a no band control condition . Patients in the acupressure condition experienced less nausea on the day of treatment compared to controls. Among patients who received an acustimulation band, men but not women had less nausea on the day of treatment, and less nausea and vomiting overall. 15 A recent review of the available studies on the use of acupuncture for chronic pain in cancer patients suggests that acupuncture might be useful in this population, although confirmatory, methodologically sound trials are lacking.
14 There is, however, a randomized, single blind, placebo-controlled clinical trial that demonstrated significant pain relief in the experimental acupuncture group as compared to two types of sham acupuncture control groups, in a cohort of chronic neuropathic pain patients. 16 Several studies, including one randomized controlled trial, indicate that acupuncture might be a useful method for the treatment of radiation-induced xerostomia. [17] [18] [19] [20] [21] Acupuncture was also reported as a safe and effective treatment for some other cancerrelated conditions, such as shortness of breath caused by primary or secondary malignancy, 22 lower extremity edema secondary to intrapelvic lymph node dissection for malignant gynecologic tumors, 23 menopausal symptoms in women with previous breast cancer taking tamoxifen, 24 and improved upper extremity mobility following axillary lymphadenectomy. 25 A NIH Consensus Conference concluded that the overall frequency of acupuncturerelated adverse events is extremely low 7 and prospective studies have indicated that even minor adverse events are rare. 26 Acupuncture is contraindicated in the local area of an unstable spine, in persons with a severe clotting disorder, in neutropenic patients, and on limbs with lymphedema. 27 In addition, semi-permanent needles (ie, small needles that are superficially taped to acupuncture points for days at time) should not be used in patients with valvular heart disease 28 ; however, regular traditional acupuncture using disposable needles is not contraindicated in patients who have valvular heart disease or prosthetic valves. 29 
Qigong
Qigong is an ancient practice of energy manipulation through slow body movements and meditation, with or without imagery and breathing techniques. As with other modalities in TCM, qigong aims to open blocked energy channels and facilitate sufficient flow of qi. It is commonly described as "qi exercise." Even though qigong techniques can be taught in isolation for the purposes of healing and fitness, they are derived from comprehensive lifestyle systems from Buddhism and Taoism, called cultivation practices. The original cultivation practices aimed not only to improve health and fitness but also to achieve spiritual enlightenment and longevity. 30 There was a huge resurgence in qigong after the Great Cultural Revolution in China during the mid-1970s. In 1999, a Chinese official made a public statement that the wide practice of falun gong (a common form of qigong) and other types of qigong was saving the country an estimated 10 billion dollars a year in medical costs. 31 Despite a worldwide growing interest in qigong over the past two decades, the majority of studies on the topic have been performed in China. Chen and Yeung 32 recently reviewed 50 Chinese studies on the use of qigong in cancer patients. Only a handful of these studies were considered well designed with control groups. Overall, there was some indication that patients who practiced qigong along with standard medical care showed more improvements or had better survival rates than those receiving conventional treatment alone; however, these findings cannot be considered conclusive given the methodologic limitations of the studies Outside China, a preliminary study showed that qigong practice lowered cortisol levels with concomitant changes in numbers of cytokine-secreting peripheral blood cells This study assessed 19 healthy volunteers aged 27 to 55, before they were taught the practice of qigong and after 3, 7, and 14 weeks of daily practice. 33 A randomized, controlled study that compared qigong practitioners to healthy controls found that the qigong group had significant elevations in CD4 lymphocyte count and higher CD4/CD8 lymphocyte ratio than the control group. 34 Positive results from a well-designed study in patients with late-stage complex regional pain syndrome provide potential support for the consideration of qigong as a complementary intervention for management of stress-related symptoms in cancer patients. This randomized, placebo-controlled clinical trial found that qigong training was associated with short-term pain reduction and long-term anxiety reduction. 35 A retrospective survey in North America also indicated a variety of physical and mental health benefits from falun gong practice, including smoking cessation, pain relief, and improved health-related quality of life.
Neuro-emotional Technique
The neuro-emotional technique (NET) is a treatment intervention that is grounded in traditional Chinese five-element theory, but also integrates other principles with a specific focus on emotions, cognitions, and behaviors. 1 NET is most applicable to cancer patients as an intervention to alleviate anxiety and traumatic stress symptoms. It has been estimated that one third of all cancer survivors suffer from traumatic stress symptoms. 37 Most often, these symptoms are related to the event of receiving a cancer diagnosis or some distressing aspect of initial cancer care.
NET overlaps with standard cognitive-behavioral treatments for traumatic stress, such as exposure therapy, 38 in that a major goal is to achieve a reversal (or extinction) of classically conditioned distressing emotional responses to trauma related stimuli. A major difference between NET and such treatments is that a significant component of the NET protocol involves key aspects of traditional Chinese five-element theory. The NET framework is consistent with the TCM model in that all problems, emotional or physical, involve the person's energy system. It is thought that the engagement of the energy system (by manually holding the associated meridian pulse points) in the cognitive-emotional processing of an event facilitates an expedited resolution of the event. NET is intended to be a brief, time-limited intervention. In one study, investigators demonstrated a significant decrease in phobic symptoms following a brief course (two to three visits) of a variation of NET.) 39 A recently completed preliminary outcome study of NET in female cancer survivors with cancer-related traumatic stress symptoms compared pre-/post-intervention changes in response to recalling a distressing cancerrelated event. The results showed encouraging decreases in physiologic reactivity to the distressing event, decreases in subjective ratings of distress related to the event, and decreased reactivity of proinflammatory cytokines in response to recalling the event (Monti DA, Yang J, Kunkel E, et al, unpublished data, 2004).
Mind-Body Techniques
"Mind-body medicine" is a somewhat ambiguous term that generally refers to a collection of treatments that recognize the bidirectional nature of psyche and soma. Some of these modalities fall within the conventional framework, such as certain cognitive-behavioral techniques Most of the interventions discussed below are technically categorized as CAM only because they are not part of a dominant conventional therapeutic paradigm. Alleviating distress is a focus of these interventions, as it is generally recognized that stress and unmet psychosocial needs negatively affect health. 40 Amplified stress in cancer patients has been associated with increased morbidity and mortality, 41, 42 decreased immune function, 43 and increased relapse. 44 Stress is thought to accumulate through a futile cycle of somatic distress generating psychological distress, which in turn advances somatic distress. 45 The result is a documented increase in stress-related symptoms such as pain, anxiety, and depression that contribute to an overall decreased health outcome. 46, 47 The reduction of mental and physical stress-related symptoms is a primary goal in chronic illness and cancer care.
Hypnosis
Franz Anton Mesmer (1734-1815) captivated the public in the 18th century when he introduced a form of hypnosis, which he called "animal magnetism." 1 Mesmer made such an impact that his technique came to be known as "mesmerism," a word that is still sometimes used to describe a hypnotic-like trance. As a phenomenon, hypnosis has had a strong presence in the study of human psychology, from Jean Martin Charcot's and Pierre Janet's early work on the subject, to psychoanalysis, cognitive psychology, and brain imaging. 48 The word "hypnosis" (from the Greek root hypnos, meaning sleep) is misleading in some ways because the phenomenon to which it refers is not a form of sleep; rather, it is a complex process of attentive, receptive concentration. This state, also called a "trance," is characterized by a modified sensorium, an altered psychological state and characteristically minimal motor functioning. In addition to achieving deep relaxation, the hypnotic treatment may include direct suggestions for specific changes in physiology and cognition. 48 Guided imagery is often an integral pan of hypnotic technique.
There are data suggesting that hypnosis may be efficacious for a variety of mental health problems 49, 50 and physical disorders that are exacerbated by stress, including pain. 51 A NIH Technology Assessment Panel 52 concluded that there was strong evidence for the use of hypnosis in alleviating chronic pain conditions, including pain associated with cancer. Hypnotic pain reduction is thought to occur through three primary mechanisms: muscle relaxation, perceptual alteration, and cognitive distraction. 53 Hypnosis has been shown to be particularly helpful for a variety of acute and chronic cancer pain issues in children, 54 and there is evidence to suggest that children may have better responsiveness to hypnosis than adults. 55 Studies have demonstrated that hypnosis can be an effective means for some cancer patients to alleviate nausea and vomiting associated with chemotherapy ; 56 Hypnotic techniques for this purpose focus on three major components of the problem: anxiety, conditioned responses to hospital cues, and physical responses to the chemotherapy agent. For example, the highly hypnotizable patient can frequently control nausea and vomiting by hallucinating the taste of orange or mint and dissociating from negative environmental cues. 48 
Meditation Practice
Many common forms of meditation are extracted from traditional Eastern systems that encompass lifestyle issues beyond the meditative techniques. For example, yoga is an ancient Eastern Indian system of health that prescribes a multiphasic approach to living, including proper diet, behavior, physical exercise, and sleep hygiene. However, it is common in the United States to practice aspects of yogic meditation without necessarily adhering to the other components of the system. Meditation components of yoga have been integrated into a stress reduction program called mindfulness-based stress reduction (MBSR) that has demonstrated therapeutic benefits in several illness populations, including cancer. [57] [58] [59] MBSR is a patientcentered group program that focuses on development of moment-to-moment awareness through mindfulness meditation practice in which patients learn to cultivate a capacity to be relaxed and aware in each moment. In the MBSR model, a nonjudgmental attitude is emphasized, especially with thoughts, which are never judged as wrong or faulty. In MBSR, acceptance of self in the present moment is emphasized. Mindfulness practices include sitting, walking, and body scan meditation, as well as gentle Hatha yoga.
Outcomes research in both heterogeneous and homogeneous patient populations suggest that this intervention is effective in the self-management of physical and psychological symptoms related to chronic illness. In a study of men with prostate cancer, participation in an MBSR program was reported to be a highly beneficial means of coping. 60 Likewise, a controlled study of a mixed group of cancer patients reported significant improvements in mood disturbances and decreased stress: these improvements were maintained at 6-month follow-up. 61 One study found that the mood improvement associated with MBSR correlated to left-sided anterior activation, which is thought to be due to an increase in positive affect. 62 Another study reported that breast and prostate cancer patients who received the 8-week MBSR program had shifts in their immune profiles (reduction in Th1 proinflammatory lymphocyte to Th2 anti-inflammatory lymphocyte ratio), which correlated with decreased depressive symptoms. 63 A study of breast cancer patients showed that participants who received the MBSR program reported greater feelings of refreshment post -sleep than other panicipants. 64 Mindfulness-based an therapy (MBAT) is a newly developed program that integrates MBSR within a supportive expressive group formal then was designed specifically for cancer patients. 65, 66 A recent randomized, controlled trial of MBAT showed significant reductions in psychological distress (P < .0001) and improvements in quality of life (P = .00 1) in a group of women with mixed cancer diagnoses as compared to wait-list controls (Monti DA, Peterson C Kunkel E, et al, unpublished data, 2004) . MBAT uses the core components of the standard MBSR program. However, MBAT differs from MBSR in that (1) MBAT is designed specifically for cancer patients, whereas MBSR is intended for a wide range of populations; (2) MBAT provides a nonverbal creativeexpressive component by means of guided constructive tasks with various art media (an therapy); and (3) MBAT incorporates the mindfulness practices within a supportiveexpressive group environment that is intended for seven to 10 participants, similar to traditional group psychotherapy. In contrast, MBSR groups do not emphasize group interaction, thus allowing for 30 or more participants in a given group.
Therapeutic Massage
Massage is defined as the systematic manual or mechanical manipulations of the soft tissues of the body by such movements as rubbing, kneading, pressing, rolling, and slapping for therapeutic purposes such as promoting circulation of the blood and lymph, relaxation of muscles, relief of pain, and other physical and mental benefits. 66 The practice of massage dates back thousands of years in the ancient cultures of China, Japan, and India, spreading to Europe some time around 300 BC.
The literature suggests three potential therapeutic benefits of massage: relaxation, decreased pain, and improved sleep. Relaxation has been studied in terms of physiologic indicators that include decreased heart rate, blood pressure, respiratory rate, and electromyographic activity. Studies also have considered levels of cortisol or catecholamines, increased skin temperature, and galvanic skin responses. A recent review identified 10 studies that investigated relaxation parameters, seven of which found significant changes in the expected direction in one or more of the physiologic indicators mentioned above.68 Findings overall suggested a correlation between massage therapy and decreased cortisol levels, decreased catecholamines, and decreased anxiety.
There are several references in the literature supporting the use of massage for pain relief, including three reports that specifically studied cancer patients. One study of 28 hospitalized patients with cancer pain compared a 10-minute Swedish back massage to a 10-minute attention-control intervention, and found decreased pain levels in the massage group for male, but not female, participants. 69 In a small, randomized, controlled clinical trial of men with cancer, a massage intervention group was associated with increased relaxation and significant pain relief as compared to two nonintervention control groups. 70 A study of nine male hospitalized cancer patients showed a large decrease in pain levels following two 30-minute sessions of massage to feet, back, neck, and shoulders.
It is possible that massage contributes to decreased pain and increased relaxation, which could lead to improved sleep, which reciprocally could contribute to decreased pain and increased relaxation. Adequate sleep is important for physical and psychological health. Sleep deprivation has been associated with increased psychiatric symptoms, increased pain, and decreased quality of life. 71 There are three reports in the literature on the potential effects of massage on sleep, although non of these studies included cancer patients.
One study examined the effects of a 30-minute back massage for 5 consecutive days in pediatric psychiatric inpatients. 72 The results suggested that those in the massage group reported fewer psychiatric symptoms and spent a significantly greater amount of time sleeping in bed at night. A study of chronic fatigue syndrome patients compared the effects of massage therapy and transcutaneous electrical stimulation. The massage group demonstrated more hours or sleep, fewer somatic and psychiatric complaints, and lower urinary cortisol levels. 73 A study of critically ill men suggested sleep improvement from brief daily back massages as compared 10 mental imagery and nonintervention control, however, statistical issues make this study inconclusive. 74 
Conclusion
Although the effectiveness of most CAM treatments has not been examined extensively, there is some support for the use of several modalities as potential complements to conventional cancer care, particularly for the qualityof-life issues associated with a chronic illness. .For example pain is a major problem for many cancer patients. There is much support for the use of hypnosis in managing pain associated with medical procedures and some support for its use in managing chrome cancer pain. There is less evidence to support the use of TCM modalities such as acupuncture. as well as meditation and massage for management of chronic cancer pain. On the other hand, there are some compelling data to support the use of acupuncture for nausea and vomiting associated with cancer treatments, and there are some good preliminary data suggesting that qigong, NET, meditation techniques, and massage can decrease distress levels and improve sense of well-being.
Cancer patients use a wide variety of nonpharmacologic treatments regardless of effectiveness, which means clinicians should be aware of the common modalities for which there is available research. Several studies have demonstrated a lack of awareness of nonpharmacologic strategies in general among healthcare professionals, which suggests there is much to learn about which treatments are effective and which are not. 51 The physician-patient relationship would benefit from the physician being able to discuss specific complementary treatments with patients, rather than avoid the topic or dismiss such treatments as elusive or not part of conventional cancer care.
